The mental health effects of deployment vary widely, and personnel in both combat and combat support roles, including medical personnel, may be adversely affected.
Introduction
Research suggests that mental health effects of deployment vary widely and are related to many factors, e.g. length of deployment, high intensity combat and frequent tours. Combat or combat support roles, including medical personnel, may be adversely affected by their deployment experiences [1] [2] [3] [4] [5] [6] . Civilian paramedical staff exposed to single incidents such as bombings, acts of terrorism or sniper shootings report high levels of stress, depression, post-traumatic stress symptoms, burnout and suicidal ideation [7] [8] [9] [10] . Multiple exposures, e.g. missile attacks in Israel, showed that civilian hospital personnel reported more depression symptoms compared to studies of singular traumatic incident exposures [11] , especially with perceived poor support and/or inadequate supervision or low morale [12] .
To date, only one study has evaluated the mental health of UK military medical staff in relation to deployment. Jones et al. [5] found that UK medical personnel (medics) reported higher levels of psychological distress and multiple physical symptoms post-deployment compared with other deployed military trades related to traumatic medical experiences (e.g. giving aid to the wounded, handling bodies, etc.), lower group cohesion and preparedness and challenging post-deployment experiences [5] .
However, Jones et al. did not take into account the location of medics during deployment, i.e. in either forward or rearward locations. Forward located medics (FMs) work in direct support of combat operations often from basic medical facilities in small teams composed mostly of medical technicians who have received advanced life support training. FMs provide immediate life support and assist in rapid casualty evacuation to more comprehensive medical facilities [13] . FMs often accompany combat troops on patrol, thereby sharing the same exposure to danger as the troops they are directly supporting. Medics working in rearward locations (RLMs) are often located in large installations called field hospitals, which are usually situated in main base areas away from direct combat operations. RLMs are generally exposed to lower levels of personal threat, although some rear locations may be targeted by indirect fire (e.g. rockets). While all military medics deploy with personal weapons (e.g. rifles), and are expected to use them if necessary, the likelihood of actually doing so is much higher for FMs than RLMs.
This study examines the mental health of FMs compared with RLMs and also compares FMs and RLMs with other deployed military personnel. It was hypothesized that because FMs witness traumatic events to others (e.g. death and serious injuries) and threats to personal safety (e.g. incoming enemy fire), they would be at greater risk of developing mental health problems, e.g. post-traumatic stress disorder (PTSD) [14] than RLMs. Given the results of previous studies, it was hypothesized that the mental health problems of both FMs and RLMs would be poorer than other deployed military trades/ specializations.
Methods
The data used in this study were collected as part of a cohort study to compare the mental and physical health of UK Armed Forces personnel, who deployed on operation to Iraq (Op TELIC) or Afghanistan (Op HERRICK) with personnel not deployed on either operation [2] . Phase 1 of the study, initiated in 2004, comprised a random sample of personnel deployed to Iraq in 2003 (Telic sample) and a random sample of personnel who were in the military but had not deployed to Iraq at that time (era sample) [4] . Participants provided information about their deployment including potentially traumatic experiences, unit cohesion, whether they deployed with their parent unit and if work in theatre matched or was above or below their trade experience and ability. Traumatic combat experiences and traumatic medical experiences were assessed using a combat exposure scale (CES). Participants indicated how often they encountered each exposure (exposures included 'come under small arms/ rocket propelled grenade fire', 'discharge your weapon in direct combat' and 'give aid to the wounded'). The responses were dichotomized to never or ever to calculate the frequency of exposure to each item. In addition, a total score of traumatic combat experience was calculated from 10 combat items of the CES. The maximum score for each item was 10. Binary variables were constructed from questions about unit support, including comradeship and unit cohesion, which had five response options. Having major problems on return from deployment, feeling well supported by the military and finding it difficult to adjust to being back home were single questions with possible responses of agree or disagree.
The mental health measures included: the 12-item General Health Questionnaire (GHQ-12) that measures symptoms of common mental health disorders [15] ; the 17-item Post-Traumatic Stress Disorder ChecklistCivilian Version (PCL-C), used in preference to the military version (PCL-M) because it is less restrictive in a population that may have suffered traumatic events unrelated to deployment activities [16] ; a 53-item somatic symptoms checklist [1, 3] ; the 10-item Alcohol Use Disorders Identification Test (AUDIT) [17] . Cases of common mental health disorder were defined as individuals endorsing four or more for the GHQ-12, probable PTSD in those scoring 50 or more for the PCL-C and occupationally impairing PTSD symptoms as a PCL cut-off of 30+, which was utilized in this study as previous work has indicated that even low level traumatic stress symptoms can be associated with functional impairment (symptoms in the cut-off range 30-49 are sometimes referred to as sub-threshold PTSD) [18] . We used a score of 18 or more as caseness on the somatic symptoms checklist and 16 or more for alcohol misuse on the AUDIT.
Multivariable logistic regression was used to assess the association between role during deployment and each mental health outcome adjusting for sex, age, education, marital status, service, rank and enlistment type and additionally for traumatic combat experiences score and having 'major problems on return from deployment'. Weights were created to account for sampling fractions and to account for response bias [1] . Sample weights reflected the inverse probability of a subject from a given sub-population (Phase 1 TELIC, Phase 1 era, Phase 2 HERRICK, Phase 2 replenishment) and given regular-reservist status being sampled, this probability varies by sub-population and regular-reservist status. Response weights were defined as the inverse probability of responding once sampled and driven by factors shown empirically to predict response (sex, rank, engagement type, age, sample and the interaction between sample and engagement type). All analyses presented here used the survey commands in STATA v11.2. Weighted percentages, odds ratios (ORs) and 95% confidence intervals (CIs) are presented with unweighted cell counts.
Results
Of the 9984 Phase 2 responders, 4971 had been deployed to Iraq and/or Afghanistan. Fifty-nine respondents did not report their role in theatre during deployment giving a total of 4912 available for analysis. The response rate was 56%. Responders were more likely to be older, female, officers, regulars and those who participated in the first phase of the study. Of the 4912 participants, 5% (321) had a medical role (129 FMs and 192 RLMs) and 94% (4591) were in 'other' roles. Of the other roles, 26% (1180) indicated that their role was combat, and the remaining 74% were non-combat. Medics were more likely to be officers, reservists, female, older, single and of higher educational standard than those in other roles. FMs were more likely to be regulars, of lower rank and younger, when compared with RLMs (Table 1) .
FMs were significantly less likely than RLMs to feel that the work asked of them while deployed matched their trade experiences and abilities, although this difference was small (77 versus 81%). Nearly 22% of FMs felt that the work in theatre was generally above their trade and experience when compared with 11% of RLMs ( Table 2) .
FMs were, in general, more likely to endorse the traumatic combat experiences (Table 2 ) and to report having spent time outside the base in a hostile area than RLMs. With regards to traumatic medical experiences, FMs were significantly more likely than RLMs to have given aid to the wounded (88 versus 75%), there was no significant difference with respect to handling bodies or seeing personnel seriously wounded or killed. FMs and RLMs reported similar levels of unit support, although FMs were significantly more likely to have deployed with their parent unit (52 versus 31%).
Compared with medics, other roles were significantly more likely to have spent time outside the base in a hostile area (72 versus 55%), cleared or searched buildings/caves (31 versus 19%), experienced an improvised explosive device (27 versus 16%), encountered sniper fire (19 versus 8%) and discharged their personal weapon in direct combat (19 versus 11%). Medics were significantly more likely to have given aid to the wounded (80 versus 23%), to have handled bodies (62 versus 16%) and to have seen personnel seriously wounded or killed (83 versus 45%). In addition, other roles were significantly more likely to have deployed with their parent unit (63 versus 40%). FMs were significantly more likely to report experiencing major problems on their return home (37 versus 17%) and had difficulty adjusting to being back home (49 versus 34%) than RLMs.
There was no difference in self-reported mental health outcomes between FMs and RLMs, with the exception that FMs reported higher levels of alcohol misuse (unadjusted OR 2.75, 95% CI 1.19-6.39) and were more likely to report functionally impairing PTSD symptoms (unadjusted OR 2.36, 95% CI 1.17-4.74) (Table 3 ). However, these findings became non-significant after adjustment for demographic factors. Traumatic combat exposure and major problems on return from deployment were a plausible explanation for the association with alcohol misuse and PTSD symptoms. FMs reported significantly higher PCL scores than RLMs; mean PCL score for FMs was 27.5, whereas for RLMs it was 22.2 (t = 4.79, P < 0.001).
No statistically significant differences were found in the number of medics suffering from mental health disorders when comparing FMs and RLMs separately against all other roles. However, when using the PCL lower cut-off score of >30 (functionally impairing PTSD symptoms), there was a significant difference between FMs and all other roles (Table 4) that remained significant after adjustment for demographic factors (adjusted OR 1.83, 95% CI 1.14-2.92) but became non-significant after adjustment for combat exposures and homecoming experiences. The marked reduction in OR after adjustment for major problems on return from deployment (OR 1.14, 95% CI 0.64-2.03) indicates that this variable may explain a substantial proportion of the difference.
Discussion
This study found no significant differences in the rates of mental health disorders when comparing FMs and RLMs and when comparing each to other military roles. There was some evidence that the mental health of FMs was marginally poorer in terms of PTSD symptoms compared with other military roles. Additionally, there were some significant differences between FM and RLMs in terms of reporting PTSD symptoms and alcohol misuse; however, these differences became nonsignificant when adjusting for confounders. Deployed FMs were more likely to report working above their skills and experience, greater exposure to combat experiences and having experienced a poorer homecoming than RLMs.
Differences between our findings and those of Jones et al. [5] , who found higher levels of psychological distress, multiple physical symptoms and higher fatigue (in men) in medics compared with other deployed military roles, are of interest. Unlike Jones et al. [5] , we found no compelling evidence for an excess of mental ill-health among medics as a whole compared with other troops. Whether this difference is because of changes to the way medical personnel are deployed or because of the additional mental health support mechanisms introduced for all military personnel in recent years, e.g. peer support [19] and decompression [20] , is unclear.
While no significant differences in the rates of mental disorders were found, FMs were significantly more likely to be sub-threshold PTSD cases than either RLMs or personnel in other roles. There was some indication that FMs were more likely to report post-deployment alcohol misuse, and there is a supporting literature relating to increased alcohol intake in military personnel post-deployment [21] [22] [23] . However, adjustment for demographic factors led to this finding becoming non-significant. FMs reported statistically significant greater exposures to traumatic situations than RLMs. We found adjustment for the level of traumatic combat experiences explained some of the differences in sub-threshold PTSD. Notably, many FMs also believed they were in serious danger of being injured or killed. Our data suggest that differences between FMs and RLMs may result from experiencing major problems on returning home. It is possible that experiencing problems at home may have been a result of the increased reporting of PTSD symptoms, such as irritability, which might impair adjustment or because the particular challenges of FMs adjusting from their in theatre roles that were more distinct from their home role than would have been the case for RLMs. As this was a cross-sectional study, it is difficult to ascertain whether adjustment causes symptoms or the symptoms interfere with adjustment. It might be that FM personnel who had engaged in carrying out medical procedures under arduous conditions in theatre may find adjusting to highly controlled routine normal medical practice difficult to deal with. RLMs, on the other hand, are likely to have worked in a purpose-built medical facility and had access to more sophisticated medical support during the deployment. This would have allowed them to re-adapt to UK standard clinical governance processes more easily than FMs who while adhering closely to clinical governance practices, would have had to adapt their usual practice to the austere surroundings in which they worked [24, 25] . Adjusted for service and demographic variables and additionally for combat exposure score (continuous). c Adjusted for service and demographic variables and additionally for major problems on return from deployment (binary). Adjusted for service and demographic variables and additionally for major problems on return from deployment (binary).
Our results suggest at most a modest adverse health effect for medical personnel who deploy in forward roles. Medics are supported through established and well-defined processes that aim to minimize psychological impacts upon deployed personnel. These include pre-deployment briefings, through-deployment support by deployed medical and mental health professionals [26] , the use of trauma risk management [19, 27] postincident peer support and a variety of post-deployment support processes including third location decompression [20] . All UK military returnees receive at least two mental health briefings designed to aid readjustment that appear to be effective [28] . However, how effective these support processes might be for medical personnel is unclear. Since evidence shows that troops prefer to speak to colleagues they have deployed with about mental health issues [29] , re-adjusting to a non-deployed environment may be more challenging for medics working in mainly National Health Service settings outside of the 'safe' canopy of the military environment.
The study has a number of limitations. The study was likely to be underpowered given the small number of cases, thereby making it more difficult to detect health outcomes for FMs and RLMs, although other studies of this nature have adopted a similar caseness outcome approach. A further weakness was that during deployment medics may work as part of a medical team, headed by a physician, or may be called upon to work fairly independently with limited medical backup, which this study was unable to address. Given the small sample size of the current study, further investigation into this topic is warranted within a study that is sufficiently powered to detect significant differences between the relevant groups (e.g. RLMs and FMs), though it is acknowledged that such specialized groups often only ever yield small sample sizes.
In conclusion, mental health status of medical personnel and those deploying in other military roles appears similar. However, we found some evidence suggesting that forward located medics, who deal with casualties without sophisticated medical support and face considerable personal threat, may suffer with more occupationally impairing PTSD symptoms. These may be related to difficulties with their homecoming experiences. While the results of this study should be treated with caution since they are derived from a small sample, there may be merit in re-examining the psychological support provision for FMs on return home and consider whether there is room for improvement. We suggest that medical unit commanders should ensure that both FMs and RLMs have access to the same level of support as the units that they deploy with and that potential stigma and care-seeking barriers are addressed [30] . Providing appropriate information and support to the workplaces where medics return to work may also be useful in off-setting potential re-adjustment difficulties, especially when returning to non-military places of work.
Key points
• The overall rates of self-reported mental health disorders in forward located medics were no different to those reported by rear located medics, although forward located medics reported higher levels of alcohol misuse than rear located medics and were more likely to report occupationally impairing post-traumatic stress disorder symptoms than personnel in all other roles.
• Re-adjustment to being at home appears to be a particular difficulty for forward located medics who also reported finding that their role on deployment was particularly likely to be above their usual skills and experience.
• Post-deployment mental health support, such as provision of information and extra vigilance from the medical unit commanders, may be helpful in assisting with medical troops' homecoming experiences.
